The development of thymocyte subsets and of the thymic epithelium in SCID and RAG-2-/-mice was monitored after normal bone-marrow-cell transfer. 
INTRODUCTION
The role of thymic stromal cells in thymocyte differentiation and selection is well documented (Van Ewijk, 1991; Jenkinson et al., 1992; Ritter and Boyd, 1993) , although the precise mechanisms of lymphostromal interactions are far from being clearly understood. The inverse relationship, that is, the role of lymphoid cells in the organization of the thymic stroma, has been demonstrated by the observation of the thymus of SCID (Bosma and Carroll, 1991) and RAG-2-/- (Shinkai et al., 1992) mice, which bear natural or artificially induced mutations of the T-cell receptor (TCR) gene-rearrangement system, and are thus incapable of T-cell production. In these mice, thymocyte development is arrested at the CD44-CD25 stage of triple-negative (TCR-CD4-CD8-) precursors (Godfrey et al., 1993; Penit et al., 1995) , and the thymic stroma lacks structural organization: Cortical or panepithelial markers can be detected by *Corresponding author. specific monoclonal antibodies, but medullary epithelial cells are very scarce or absent (Shores et al., 1991; Holl/inder et al., 1995) . The thymic architecture can be restored by reconstitution of SCID or RAG-2-/-mice with normal bone marrow. (Shores et al., 1991) but also after injection of mature lymphocytes (Surh et al., 1992; Hilbert et al., 1993) , suggesting that the presence of mature thymocytes is necessary and sufficient for medullary stroma development. Medullary epithelial growth in these systems can be due to either proliferation of rare and dispersed cells present in the mutant thymus or to the acquisition of medulla-specific markers, without proliferation, by epithelial cells in contact with mature thymocytes. To resolve this question, we employed the BrdUrd method that we have established to study the kinetics of thymocyte differentiation (P6nit and Vasseur, 1988; Lucas et al., 1993) , maturation (Lucas et al., 1993) , and selection (Lucas et al., 1994 (Lucas et al., 1993; P6nit et al., 1995) . Both CD25 loss and DNA synthesis in CD44-CD251/-subsets were observed on day 11 after BM-cell transfer (Fig. 1) , simultaneously with the first appearance of CD4/8 cells (Fig. 2) and CD4-8 cell generation (Lucas et al., 1993) , and are very close to those observed in normal BMradiation chimeras (P6nit and Ezine, 1989) . Indeed, in those animals, thymocyte-subset generation proceeds through proliferation of pre-DP precursors, cell proliferation stops at the DP stage, and the subsequent generation of mature SP cells is essentially proliferation-independent. This process also occurred in reconstituted RAG-2-/-mice, as shown by measuring the DNA-synthesis rate after BrdUrd pulse labeling (Fig. 4) . Thymocyte DNA-synthesis frequency peaked on day 13 and returned to normal values in all subsets by day 19. The proliferation rate of CD4/CD8 and CD4/CD8 cells was always found to be low (less than 2%). The very high proliferation rate of pre-DP intermediates (70-80% on days 13-15) only concerned cells with null or very low TCR expression, in chimeras and normal mice, as recently confirmed by four-color labeling (not shown).
The distribution of cycling thymocytes was also studied on thymus frozen sections. However, under our labeling conditions, only one thymocyte marker can be detected, besides BrdUrd, on sections. These staining experiments were also done with reconstituted SCID mice. We have previously shown (P6nit, 1986, 1988) (Fig. 5b, MTS 44 (Fig. 5f ), small but typical MTS 10 medullary zones were found, which contained only very few BrdUrd nuclei. At this time, association of BrdUrd nuclei with cortical epithelial cells resembled the normal situation ( Fig. 5c) (Fig. 6c) , that is, at the same time as maximum medullary growth.
The rare BrdUrd nuclei found in MTS 10 foci did not show any association with the cytoplasmic staining, suggesting that, like in normal thymus, medullary epithelial cells are resting during formation of the medulla.
DISCUSSION
Using the BrdUrd labeling method, we determined the kinetics of thymocyte-subset reconstitution in BM transferred RAG-2-/-mice. The release of the developmental block at the CD44-CD25 hi stage of TN precursors was observed on days 10-11, as shown by the successive appearance of CD44-CD251 and then CD44-CD25-CD4-CD81// cells. IL-2R0 expression then dropped sharply, in parallel with the emergence of the CD4+8 subset and the decrease of total mitotic activity. CD4-8 cells showed a high proliferation rate, and were TCR -/1 until at least day 15 Fig. 7 . This process appears to be dependent on the presence of mature cells, recently produced in situ in the present study or artificially transferred like in the work of Surh et al. (1992) Stained sections were fixed again in 70% ethanol and treated for BrdUrd detection, as described (P6nit, 1988 
